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ABSTRACT 
 
 
 
 
 The tendency of a power system to develop restoring forces equal or greater than 
the disturbing forces to maintain the state of equilibrium is known as stability. The 
stability problem is concerned with the behavior of the synchronous machines after a 
disturbance. Stability problems are divided into two major categories which is steady 
state stability and transient stability. In this project, the analysis will be on steady state 
and transient stability. The analysis of steady state is important to determine the ability 
of the power system to regain synchronism after small and slow disturbances. Analysis 
of transient stability is needed to ensure that the system can withstand the transient 
condition following a major disturbance. However, the manual calculation using 
calculator and formula and also the simulation of the steady state stability and transient 
stability maybe take a long time for student to understand the theory part of stability.The 
existence of transient and steady state toolbox will help us to create faster transient and 
steady state analysis. The availability of steady state and transient stability analysis 
toolbox package has extended classroom capabilities and enhanced student interest in 
power engineering courses.Therefore, a toolbox for steady state and transient stability 
analysis is developed. 
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ABSTRAK 
 
 
 
 
 Kecenderungan sesebuah sistem kuasa untuk menghasilkan daya pemulihan 
bersamaan atau lebih besar daripada daya gangguan bagi mengekalkan keadaan yang 
seimbang dikenali sebagai kestabilan.Masalah kestabilan adalah berkaitan dengan mesin 
segerak selepas suatu gangguan.Masalah kestabilan dibahgikan kepada dua kategori 
utama iaitu kestabilan keadaan mantap dan kestabilan fana.Analisis bagi kestabilan 
keadaan mantap adalah penting bagi menentukan kebolehan sistem kuasa untuk 
mendapatkan kesegerakan selepas gangguan yang kecil dan perlahan.Analisis bagi 
kestabilan fana diperlukan bagi memastikan sistem boleh menghadapi keadaan fana 
selepas gangguan yang besar.Namun, pengiraan manual menggunakan kalkulator dan 
formula serta simulasi untuk kestabilan keadaan mantap dan kestabilan fana mengambil 
masa yang lama untuk pelajar memahami bahagian teori dalam kestabilan.Kewujudan 
perisian untuk kestabilan fana dan kestabilan keadaan mantap akan membantu membuat 
analisis tentang kestabilan fana dan kestabilan keadaan mantap dengan lebih 
cepat.Kewujudan pakej perisian analisis untuk kestabilan keadaan mantap dan kestabilan 
fana telah membantu meluaskan keupayaan kelas dan meningkatkan minat pelajar dalam 
kursus kejuruteraan kuasa.Oleh itu, satu perisian untuk analisa kestabilan keadaan 
mantap dan kestabilan fana telah dibangunkan. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
The power system stability of generators and loads into large integrated systems 
is the ability to return to stable or normal operation after having endured some form of 
disturbance.The study of stability is important because the main requirement of a 
reliable operation of power system is to keep the synchronous generators running in 
parallel and with enough capacity to meet the load demand.When synchronous machine 
are in parallel, they must operate in synchronism.If a generator increase the speed and 
the rotor advances beyond a critical angle which is between rotor axis and system 
voltage phasor,the magnetic coupling fails and the generator loses its synchronism and 
this has cause stability problem[3]. 
There are two forms of instability in power systems which are the loss of 
synchronism between synchronous machines and the stalling of asynchronous loads.The 
system is considered stable if the system settles in a finite time to a new steady- state 
condition or the oscillatory response of a power system during the transient report is 
damped.The stability problem can be divided into two kinds which are steady state 
 21
stability or transient stability.Steady state stability is basically the ability of the power 
system when operating under given load conditions to retain synchronism when 
subjected to small disturbances such as the continual changes in load or 
generation.Transient stability is concerned with sudden and large changes in the network 
condition such as sudden and large faults.[9] 
The analysis of steady state is important to determine the ability of the power 
system to regain synchronism after small and slow disturbances. Analysis of transient 
stability is needed to ensure that the system can withstand the transient condition 
following a major disturbance. However, the manual calculation using calculator and 
formula and also the simulation of the steady state stability and transient stability maybe 
take a long time for student to understand the theory part of stability.The existence of 
transient and steady state toolbox will help us to create faster transient and steady state 
analysis. The availability of steady state and transient stability analysis toolbox package 
has extended classroom capabilities and enhanced student interest in power engineering 
courses.Therefore, a toolbox for steady state and transient stability analysis is developed. 
 
 
 
 
1.2 Project Objective 
 
 
In this project, the author tried to achieve 3 objectives of this project. 
Therefore, the objective of this project is to: 
i. To study and analyze the effect of small and large disturbances or fault 
occurrence on the power system. 
ii. To obtain the simulation of steady state and transient stability studies 
using MATLAB. 
 22
iii. To build a user friendly software package using MATLAB GUI for 
education and training of steady state and transient stability studies. 
 
 
 
 
1.3 Scope of Project 
 
 
In this project, there are several scopes that the author needs to propose: 
i. Analysis and Simulation of transient and steady state stability is done using 
MATLAB 
ii. Toolbox for transient and steady state stability studies is developed using 
MATLAB GUI. 
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CHAPTER 2 
 
 
 
 
LITERATURE REVIEW 
 
 
 
 
 This chapter will describe the theory of stability, theory of steady state stability, 
theory of transient stability, MATLAB with Power System Analysis Toolbox, MATLAB 
Graphical User Interface (GUI), the similar software in market. All of this information is 
taken from the combined resources which are journals and books.   
 
 
 
 
2.1 Introduction 
 
 
Literature reviews is needed to determine the method and process in doing the 
user friendly software package for education and training of steady state and transient 
stability studies so that the author know what the other researchers had already done in 
the software package.Journals and articles from IEEE had been used to look for the 
method to build the user friendly software package and understand the concept of other 
 24
software package that had been used for education and training of steady state and 
transient stability studies.  
 
 
 
 
2.2 Theory On Stability Study 
 
 
The stability of a system of interconnected dynamic components is its stability to 
return to normal or stable operation after having subjected to some form of disturbance. 
There are two forms of instability in power systems which are the steady state stability 
and transient stability. Steady state stability refers to the ability of the power system to 
retain synchronism when subject to small disturbances such as the continual changes in 
load or generation. [1] Transient stability is concerned with sudden and large changes in 
the network conditions such as those brought about by faults. [1] 
 
 
 
 
2.3 Theory On Steady State Stability 
 
 
Steady state stability refers to the ability of the power system to retain 
synchronism when subject to small disturbances such as the continual changes in load or 
generation [1].The power system forms a group of interconnected electromechanical 
elements where the motions of which may be represented by the appropriate differential 
equations.This equations may be linearized when in steady state stability where the 
solution of the differential equation of the motion is in the form of δ=k1ea1t + k1ea1t +….+ 
k1ea1t   where k1,k2…kn are constants of integration and a1,a2,an are the roots of the 
characteristic equation obtained through eigenvalue analysis[2] .This differential equation 
 25
is called characteristic equation of the system where we can determine the behaviour in a 
linear system.If any of the roots have positive real terms then the quantity δ increases 
continously with time and the original steady state is not  reestablished. The criterion for 
stability is therefore that all real part of the roots of the characteristic equation be 
negative; imaginary parts indicate the presence of oscillation. 
 
 The determination of roots is readily obtained using eigenvalue analysis package 
but there is an indirect methods for predicting stability using the Hurwitz-Routh criterion 
in which stability is predicted without solving the characteristic equation. There is no 
information regarding the degree of stability or instability is obtained but we can know 
that the system is stable or not. 
  
 
Figure 2.1:  Types of response to a disturbance on a system [2] 
 
  
 
 
